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(57) Abstract: Aliphatic nitrogenous five-membered ring compounds of the general formula [I] or pharmacologically acceptable 
fs| salts thereof; a process for the preparation of the compounds or the salts; and pharmaceutical compositions containing the compounds 
O or the salts as the active ingredient: p] wherein A is CH 2 - or S-; R 1 is hydrogen, lower alkyl, hydroxy-lower alkyl, or lower alkoxy- 
^ lower alkyl; X is N(R 3 )-, -0-, or CO-; R 3 is hydrogen or lower alkyl; and R 2 is an optionally substituted cyclic group or optionally 



substituted amino. 
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5£tK Afi-CH 2 -Xf±-S-££U 

Xtt-N (R 3 ) -O-, 3Ui-CO-££U 
R 2 tt (1) fi&SnWTt>£^S!t5£g. Xtt 
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m m m 

^mmitmntc^^^jv^^-niv cdppiv) ®.wftm&% 

10 ^^^K^-ifIV (DPP IV) it, ^U^^H^cDN^jffi 
A^Xaa-Pr oXttXaa-A 1 a (Xaa^M57$yMoT 

So 

DPP IV (CD2 6t«tl5) <D£#:|*]T-<Z)&§iJ, ^itOiiil^ 
15 HT, l^©W5 (Hoists, Diabetes, fg47#, fgl663-1670H, 1998 

; Augustyns£, Current Medicinal Chemistry ^6#, B311-327M, 1999 
¥;MeesterS, Immunol. Today, ^20#, ^367-375H, 1999¥ ; Fleicher£, 
Immunol. Today, fgl5#, H180-184H, 1994¥) - 

GLP-1 (^*zf>^y^h*l) it. ^Z^)Vu-X^m\Z-f >7. 

6til:»S^iit^t5, £fc, GLP-1 ^Affl]$fJM S^T 
SJI.h^ltTSfg^fc&So DPPIVH COGLP- 1 £i07.K#j$¥U 
T^bT S £ £ £, GL P — 1 <DT>& X h t LTitmTZU^ F 

25 dpp i v(DBm%&$:m.nTz>wmz. tomm^m^hxn^Gi, 
p - 1 oftm zmtbz z. t\z& o , iD^>xt^i:jttM >x u y% 

Mg£^i£>, mfctftitzmmm (impaired glucose tolerance) £&#-T-5. 

z\<Dtctb, DPPivitin mzimmmm) ^o^-mm 
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stm, mmffi&wm mm* mm, nmmmy . nmRmm, mmm 
$ e> g l p - 1 ®s AttifMffuB £ Jisa-r ztizzy) &m&&&&nzm 

T»§»Mt5DPPIV (CD 2 6) tt, ftffiftUfilC&V* 
Bfcftft&ttfcbW*. ^ODPP I V (CD 2 6) £ffi#*lfi#|&KK:«fc? 

fcftW*. U ^Tf If fc^Vit(i*lATtt©D P P IV (C 

D2 6) mtt*jaJ±#bT*D, tf&JMR+ K:ttKV>DPP I VlStt**lftttl 

DPP IV (CD 2 6) tt, H I V©U >/t«BflS^CDii 

15 Z\(Dfctb, DPP IV (CD2 6) ^W^Mft S5ftft&Jft (09*. 

«> iw»i& ttttWKPj*-^) , SKttfta^±si«» (aid 

DPPIVI^ffl$ttSft^»tbT, H^W#fFW09 8/ 
20 1 9 9 9 8 ROTO 0 0/3 4 2 4 1 fcfcju D P P I VlMFffcJl*#f* 2 - 

#5se«* «nfcDPP i va*^ffl&wr*i!ir«jsj»*^*E*SRfl3^ 

25 5893001^ 

«m&#ft"rafc»K:#BK#£tt, dppivwi 
-« en 
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-NH-CH 2 -C0-N 




[I] 



5£*. Att-CH,-XH-S-*SU 



EK^fC 2 ~ 7 , tOt) tt^HR 2-5 ©IftfiMK* fcttftlRtttfc© ©#^tf & 
ft*. <S«">^n7;W^ «'>^D7J^^itl/TH ^*Sfc3- 

mm®. \~$s t. g i ~4 ©fc«#*&tt#gHMK©fc©jWtf e> 
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Xtt-N (R 3 ) -O-, Xtt-CO-**U 

( 1 ) wst, nSfc l < «=MS:^b7K^*x« 

(2) flta$nx^Tt)«k^75/***"r, 
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*wnommt&® [i] \z&^T, R^mnn^mm^ximmyfr 
*wm^m [i] \z^x, R'x-i&znz ^mm^, iitji^w 

*mw>fc-&m [i] t&^T> R 2 ti$n§ 

co mm. v < \zEMXm<t*mm%.is 
(i D mm, -mbL<teE.m3.Mmmmt)mtft>n%o 
15 frftzmm, -m%L<\tEM^,mt^m^tvx\t, -^x^wtafo 

7i^JH, ~>^d^v;1/^ 5>^n^>^;i/X, y/7D^JVS, ~>^D 

-r>^-;vs, -r>x-;i/S, ^-7^;us, xh^t fo^^mus, 
y)v*u~)i>m, 7>vvw&s 7x±>hu;vs> *5«fctfj:n5®-SB 



WO 02/30891 



5 



PCT/JPOl/08803 



~ 2 mommm^^wmmm^h o t, mmx wtsfp© 5-7 ^gi^ e> 
tfnu^;i/S, -f s^/U5?-;ws, k^v*us?x;i,x, **vy-jvm. 
5 -f^/u^K, tr^7u;i/S> hU7v*u;us, xh^/u;i/g, 

tf^u^i/*, tf^^^n;^ ^l/^U-^s, ^^e;^U-;i/^ tru 
i?)\,m. kLUv^pg, tf^^-;i/S, eu^-;p«, k^x;i>^ 
10 5 k F d k* l) 5> k F o tf U a°- k F n 7-tf tf-;i/S, A- 

~ 3 £^MSt3iXT& o x, mmxte^mm® 5-7 Mgta* 2 

15 mm&LTfczmmmmmwzn, 

^VW^v^x;^ ^>y^xx;i^ ^>V7U;p*> fx/ 
kUv;VS, f 7VDkU> J ;i/S, IfnDifUyjH, ^kFnkaokU^ 

20 )vm, +yu;n> -rv*/u;i^ ^/^u^ *^/ux;ug, 7 
^^x^a, y>;'jzM, ^dy-jH, -fv^nvxjPS, ^-7fU 
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r ( i ) mm 3-7 <D*m&Bk<t*mm, 

( i i ) mmm 9-11 ©_^^b7K*«> 

5 ( i i i ) ^mmi- . m%mj-%.tfmnm?frzMi£nz> i - 2 ^os^nc^ 
(iv) g.mm=?* iiETRMt * & i«n§ 1 ~ 3 ^ 

10 r7i~M, v'^dA^S/;^ ->^o^>^;wS, y^n7*fJH> 

□ ^ntf;^ -O^xi^K, -f>xxjl,S, ^^at, 7h7hFnt7 

trnu-;vji, -fs^yuxuvg, k^yux^X v k 

□ u;i/S> -r$^7u;i/as, U77'j;«, hjtvj;!^ fh77um 

fcWJ5W£, k^5>>x:;i^ =e;1/*U-;V36, ^^^I/* U tfU 
>>;i/*, k<JS^x;i^ k^x;i^ k'j^x;^ k^x^g, 
5k HPtf U v;i/*> 5?fc HoKU^n;v», /V-k KP71fkx:jl/g, ^- 
20 k H P^7i? fcf-;wak -f >Fl) x;i^ -f y -T > F U -f > H U ;WS, 

f>yyu;i^, -<y-r>Ku;v*, ^>xv 5^7'JM, ^>y^7 s /u 

>y*yu;i/S, ^xytruswas, ^ypku^vs, trophy swat, 
^kKDtfpntfu^s, *yy;wfc <*7*yu;u& +;+it'j^s, 

25 ^yjx;v», 7^7y^Vi« y>;ux/n, ^dvxM, >fy*p 
ryxx;i/g, v^p^s/;^, kpy$>x;i/g, fh77'J^S, 
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7U;us, ^i-ji/S, h^UvjH, tw^x;us, ^ 

U ^ > 7*^x - y t: u *?)V& t° □ o tf u 9 k K 

rtfou^-jw*. twjswak ¥<yV-)vm, 
jwjx^s, trusts, tfus^x^a, -f>HU-;«, -fvf >ku 

10 x;pg, fcfnotf'J FotfantfUv^S, feitf:n^0-Sf 

x\$&m*ma lt t j sssss: £ j if ^ „ 

iJ-JH, 4-mJl/*U-JH, 2-HUS^XJl/S, 
15 2— fy-T >FUx;i/S, l-f>HU-MM^2, 3-^tKn-lH 
-tfno [3, 4-b] fc!U^>-2— #s§tfe>n*. 
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5/g &/<bL<\tvm&7$/&) #$?£b<> ±0 

^^n?>|p)-x«^^mms-e> ? «m$nfc75ys ; 
(i i) t£U5vx;^ 5 i 7yj;us^a:^7^7^u;i/a^eM^$n 

SRI-XttSfe*««*T>?«SI$nfc75y*J HfitQt)tt9t*L^. 

Affifg^X : 

15 AiliStbTH £JlT©t)©^tf : 

Aoy>gf (CK F, Brl) ; ->7/S ; -ho« ; t+Vl ; t Hp 
; *M*vS ; :**->5W* ; 75 / S ; *;W?^E-f ; 75 /X 

ffi»7;W3**>*;u#=;W!S ; fii7j^^'>tiffil7W^M ; 
20 ffijR7;W3*^*;wfc;p«i<K»7;p3*^afi ; 

fii7J^+y*M-;HM7J^^^j^z;H ; 

ffi»7^*;P3 i *at ; 
M7;i^;i/7Ji^x;i/S ; 

ytt7^JV7S7Ilfift7i^+y| ; 
25 y«7M;P7$y*J^+yS ; 

75 yg, #;w\^-f;i^ An^>«f, th'D^yi, #;M^>S> <£ 

«7;m+'>«, **^ j Ey*>i/<tt^«tt75ya6^6aw$n**T?«si 
an&fi»7/i>*;i>« 
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Wmt b < IM»y^n7j^- CO-, 

mm t> t < fettwmmm □ 7M/p-fti7/wE 

II't)i<»tl7i-;H, 

Iit)l<}Mi7iZjV-0- ) 
10 iifeKW^x^-CO-, 

mmh b < »«^7 x-;v-is^7;^;us, 

li« b < ti^B&=3t£tt*3Uk 

g& t> b < tt^smm^s: 5-6 M.mmmm. 
mm% b < teftwmwma, 5-6 ***at*-o-, 

20 ftifeKttMWS-GIIM-CO-, 

mm* b < tt*fiJft#5R^ 5-6 jg'tt*H£- C O -«»7WJH*J:tf 

ffiUfc b < «#fi&i£9it5£ 5-6 MPStgtX-fSimwi'S 

Aoy>gf (Cl, F, Br*), ->7;i, ^hn«> t+Vl, &J;tf 
*fcm^5~6*l^«^«hbT«, MB*, B*JWTOlfflfc<MC 

e»stf i - 2 tos^iic^ ^wm^s 5-6 m.mmmwtft>n. 
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tr^usw*, \£uv=.)v& wxv-jvm, trusts, eiu^x^ 
s> K75?-M, tru^-;v», t;au^-;w», -f 5^/us?-;vx, 

S«n* 1 ~ 3 flOftWf 5-6 Am«s 2 fl8£LTfc*xmSt** 

stsawf 5*u AttWfcfcH v -r > f u -jus, -f > h >j x;i/K& 

*>tl&o ) o 

io — a' ®mm& (tvt)\m£L^Amwmm :- 

Any>Kf (Cl§) ; ~>7/X ; xhn£ ; **7g ; fcJWW ; 
fi«7;WH ; fi»7;W3*->* ; MTJW^JVi ; «HR7;m^'>* 

;w?-;p*;fi«7^a^s/i«fi»7;w^ , 

20 iit)l< «#ii7x^-®i7JWl (7iZJW7JWiH, A 
D7i-JHSl7WMt') , 

fi&t>tX»M$ra5U~6MStgtX (^x-^g&a , 

mm* l < immm^m^ 5-6 mmmmm- o - u s y-jw*yi« 

Antf U 5 s>x;M-* , 
25 fi^ ! bL<^fim¥^5-6M»^-CO- i»W JVtf~)V&, 

Mff SStf n* 1 - 2 fl® A9JK?&£tr|lH£ 5-6 JMURIIS** 
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tlSo ) 

Bmmmm: 

life t < # p 7)v*)v-m.7)v*)vm, 

mmh l < mmm7 
10 git)b<tt#ti7i^-ii7»i, 

sit) u < tt*Bift«9s^ 5-6 mmmmm. 

mmh l < vmwwma 5-6 M.®.mmm-i&m7)i*)im, 

15 mm&m^?u7)v*j\,mfflfr, wmyx-)v&uft> w»=£&Mto7*m 

£©Mfc*#&tf&n*. 

20 e>n, ^WfcttM^-tt-o^-^s^j&wsn*. 

iwjsw** tf^v^jus, ^b;1/*u-;vs, tfUv^S, tr»j5>?n;w 

25 m> \£7i?-frm. tfU^nm tfDUv-;^, ^^yyjy^l, 

tf^/uv-^a, eou;i/*> -rs^/u;i/S, tr^/iui^ ^7Vu;w 

SfcfftS 1 ~3|@©MTO^^^tafnX«M?P©5~6M^2ft^L 
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b* mmmm uv&£h»Bmm&&) : — 

R 2 ^^e^7^ySTab^^^t^^T, 
tfu $s?x;pak 5=-7yu;ns*«k^7^7V'j;pa. 

Cf¥g&g : 

15 cmmmm^hx. &rF<Dh<Dnmw^n^ : 

IIS7MJH ; t Fa*«7i^H ; \Wl7 S ^ )V& ; <£»S/^ 

□7W^Mz;H ; {&M7;io*:>S ; ffift7;io*~>.*/w#x;i^6 ; 

20 Sit>KlMi7izM, 

ti%U<«#li7iZJl/-0-, 

m& %> b < mmm 7x-^-co-, 
mm t> u < 5-6 

IJIt)U(iMIIS5-6|Ilil-0- (tfU iVVttis&m > 

g& t> u < te^em^giss; 5-6 mmmm- c o - ctru ^*^#x;p3s 
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mmhh< \t&w&wm£ s ~ 6 mmmmmm&y $ j a ( e u sw7 s y m 

Any>Jlf (CI, F, Br?) , y7/S, nhnS, **Vg, 

iiyjwjn, ®M7jm^^>s, i&m7)my^)vm. &&xs 
io ^Bians i~2<i©m«® j f *^tr¥5s^5~6 jia*a!*^»f e>tu 

hi^U^S, tf^7-^-;P«, t!Ui?;i/S, HU^y^ 

& t°^v-;i/S, tf'J^-^S, ecjy-JH, -f5^!/U^=JH», 

#f8wc!>i«tffr&te [i] fcfc^T, x^-n (r 3 ) -xtt-o--e&* 

Sfc, #3B§B©g«Hfc£tt [I] K&^T, XjO*-CO-T&3££<E>R 2 
20 tLTiZ, 5£: 

! N — 

25 [I] ©»jg*©i/^0^+5/;l/iS*S!p5F®a:"r*2aSCD'>^-h7>X 
S14#£> 3 "6, h 7 >Xg©SttfMfc£*tt, =t 0 S5V>D P P I viSSt^ 
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rmmmm : 




^mi&mm x«(ii) mm. -m*>L<uE.m&mmm&-c$>z>^ 

10 x\t 

R 2 *^ 

15 (1) «^nTViT%J:Vi|i^T^oT^^:S^WOT© (i) ~ 
( i v) fre>m&.2nz& 

( 1 ) mm$L 3-7 <omm:fc4fcfcmm* 

( i i ) 9-11 ©rSISCBfc***, 

(i i i) gmmT, Iira«tif)5^isn5i~2i0ii^ 

20 *5<fctf 

(iv) K*ff?RW«JtJS(W5attn*l'-3flOJWW(^* 

(2) S^$nfc75yS; 

7x-jH, ^n^-XN/g, >-^o^>^;i/S> s^ny^JhK, ->^n 
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yatMl/S, -f>x-;l/*> j-y^JVm, Th7tHDt7f 

nry-jvm, hpux^s, ^5^/u-ii/«, tr^/nx;^ t?p 

\fyVV)Vm. hUT7U;VS, xh^yu;^ 
tl^UyJH, ¥^7iS~)l&, WftV-JV&s 3^*;l/*Ux;i/X, bf'J 

fcfusvxju^ £^x;i/S> tfu^x;!^ tf^-;i/S> fh 

7kHDlfiJ^H> ^kFnf'J^-M, /V-fc FP7-fc?t!x;i/X, A°- 

io fc f o^7if t^s, -r > f u -;ps> -f v-r > h u x;wt, -f > f u ;i/2k 

Jim. ^>\7^+m/uj1/X, ^>\/iWrV^x;kS, ^>7^x-;i/S, ^ 

s>t FotfoDtfu^S, ^/u^s, -fv^yu;vs, */*ifjx;i/^ 
15 *i-vv-)im. 7#7i?-)\sm, ~»/ux;i/S, ^oy-jh, -tv^p 

(2) gm$nfc75yST^s^»we»ti^c (i»3) 
20 (i) wmnx^xh&^mizmm&mx&^x, mm&mwm^ 

7i-JH, ->^p^v;vs> t?PU^x;i/S, xh^i/u;^, 
7U;k»» fx-jn, 5f7Vu;i/X, t^us^us, t^5^x;i^ ^ 

*Ux;i,g, fttJ^'Jxm tru^S, tfU$>?x;k*> tf^xjW 
tfU^vx;i/S, A°-h:FP7iitfx;i/S > -Y>FUx;i^ -fV^>F 
25 'J-JPS, ^>y^xxj^> ^x/tfUi^S, tfPPtfU^l/S, 5>kF 

ptrpptfu^i/S, */u;vg, ^y^yjJi/S, +;^U-ji/S, 
(2) «^$nfc75yST«.^^w^^f>n^„ at£«4) 
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(1) mm^nx^xh^m^mm^mx^x, 

trnu^-;^ t^v~;PS, t^U-;^ 

tJnU-;ps, tfUv^s, HU5v-;i.s> -<>HU-;^ -fv-onu- 

(2) w*sft&7s/*Ta*fc£«#*tf&ns. m^iss) 

en v>o%. m<D&m&\sWkGwmtLx. r 2 ^\ 

tfDijv-;u*, tr^U5?;nt, ¥Uz?-)im, =E)V*v-)v&. 

tjusw*, triU5*=:ju*, -f>HU-;^ -ry-r>KU= 

;US, trnntrus?;HJ, yk Hnt°not°U^S, fc^tf ens©— ax 
15 (2) B' W««^6«KSn*ra— Xttllfe*1^2fl©«^TflHft* 

XjG*-N (R 3 ) -X«-0-T$>^>i^©R 2 ^B^$tlT^Tt)cfcV^^ 
20 T&&^W^W£>n3o (fc#to»7) 

[I] &3^«BMB&<t£«l, 2, 3, 4, 5X«60-5 

X^-CO-T^tf©R 2 ^: 
! N— 

25 ^nmmmmmx\t (2) a^^nx^Tfe^^T^ys-r^^^w^ 

te&tl [I] fc*V>ttifrE#fl5£*»l, 2, 3, 4, 5, 6> 7X 
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X*J-CO-Xtt-O-Tf»0, A«l-CH 2 -T?»Sft^«» ; 
Xj&«-CO-Xtt-O-T?»0, A#-CH 2 -T&0, R 1 ****®^?** 
4b£« ; 

5 X*i-CO-T»!3, A*J-CH r ?»U, R 1 ****®^ ; 
XAi-CO-7?»0, A^-CHj-TiD, R^**!^"?*?), R 2 #fi 
*3nwT*>±^S*5t*T»*fc£** ; 

X#-CO-T*D* Aj5«-CH 2 -T»0, R 1 *****^!*^ R 2 rf>*H 

10 Xj5»-CO-XH-O-T*0, Aj&t-S-TTfcafl^toS ; 

X^-CO-Xtt-O-T^O, A#-S-T*?K R 1 ****®^**^ 
-a^P ; 

X^-CO-T^D, Atf-S-TNfcD, R 1 ****^^**^** ; 
x*«-co--e*D, A«J-S-T?*0, R l #**«*T?fctK R 2 wm&2 
15 nwTfc«k^3*£*T**fc£4MI ; 

X^-CO-Tfet), A*«-S--TfcD, R^TRfgjfC^T&D, R 2 #sffi&£ 

-x 04 NH — 

fc£»*«*tf&n3 ; 

(S) -2-i/7 J -\- thy>Z-4- (5--hD-2-trU> ? ;U7 
25 (S) -2-yjy-l- Ch^>7.-4- (5-S/7/- 2 -K'JSWfr 

(S) -2-^7/-i- Ch^>7;-4- (v^^;i/75y*;i/^-;H 
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(S) T 2— >7/-l- Ch^>X-4- {=E)V^)Jti)V^~M 

(S) -2-yj;-l- Ch7>7>-4- (5 -^0^-2-^05^ 
5 ;M-*'» S/trn^i/frrsS) 7-fe3 1 ;i/fc?nU^> ; 

(S) - 2-^7^-1 - [h?>X-4- (5-tU5^-;W75y^;i/ 

v^D^\^->;i/75y] 7-fe^;nf □us>> ;. 

(S) -2-V7/-1- Ch^>X-4- (N-X3MP-N-* h+yX 

^;i/75/^;i/^-^) y^oA^y^7$/) 7-fe^;i/t!n ij =jy : 

10 (S) - 2 -v7/ - 1 - Ch^>X-4- (N-X^-N— ry^Otf 
^7$;*M-;W y^o^y^75/] 7-k5 1 ;HfoU> J > ; 

(S) -2-y/y-l - Ch^>X-4- (N-^^-N-y^;l/75 
;-}j)V$-)V) is?w\*^)V7S.n 7W;HfoU^>; 

(S) -2-^77-1- Ch^>X-4- C (S) -2-*h^>pWl. 
15 tfn'J v>- 1 — f;>^;Ufc;W y^DA+yjV7$7) 7-fe3Ml/t? n U v 
> ; 

(S) -2-i>7/-l- Ch^>^-4- (S-^l/A^-OUfcT^'JiV 

(S) - 2 -v7y- 1 - Ch^>7.-4- (3-xhD-2-lfU^7 
20 5/) v^n^\+v;i'7$y*) 7-fe3\>Hf n U ; 

(S) -2-v7/-l- 0^>X-4- (4-7-t^;Hf^^v>- 1 

r;^;i/fc;P) y^p/\^yjV75y] 7-te3\>Hfnu> ? > ; 

(S) -2-v7/-l- Ch?>*-4- (2-^7^>KUx;i^;l/# 
x;i/) ^DA+yJl/75/) 7-fe5 1 ;i/eaU> J > ; 
25 (S) -2-V7/--1- ihy>Z-4- C4- (3-tfU^*;^x 

;w tr^^^>- 1— ~>t7us\*z/)V72.y) 7-tz^;nfn 

U *J> ; . 

(S) -2-V77-1- {h5/>7>-4- C4- (3-x/-f;W tf^ 
v>>-1— ' OWM-)]/) y/7DA^yJV75;} 7i?3\>H£ □ U z?> ; 
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(S) -2-yjy-l- {by>X-4- C4- (4-^DQ7x"JW 

> ; 

(S) -2->7/-l - Cb?>7>-4- (yX-2, 6-^^^ 

(s) -2-~>7/-i- th^>x-4- (5-~ ho-2— rv-r>F 
(s) -2->-7/-i- Ch^>7;-4- (t?^Uv/#;vfc;!/) 

10 (S) -2—>7/-l- iby>X-4- (4-*Jl/A'H^^U^; 
->^o^^v;u75y] 7-fe3 1 ;HfPU> ? > ; 
(S) -2-v7/-l- Ch^>y;-4- (l -Kny5?-;w&;i,#-;w 
d^v;1/7^ /] 7-k^;i/tfp U >>> ; 

(S) -2-V7/-1- [>^>?;-4- (4-->^nyot°;i^;i/fc 
15 ;Hf^^^>- 1 y^n^y^75 7) 7-k9 1 ;i/krDU 

(S) - 2-y7/-l- Ch^>X-4- (4-yDe^"-;Hf^7> ? > 
- 1 -'t )V) y^D^yjV75;) 7-fe^;HfoUv>; 

(S) -2-V7/-1- Ch^>X-4- (1 — f >KU-Jl/^^-;i/) 
20 y^DMyjV75;] 7-fe3MI/tfP U v> ; 

(S) -2— >7/-l- Ch^>7.-4- (2, 3-^tHn-lH-t: 
an [3, 4-b] bf'J> ? >- 2-' ()V%)l#-)l) x^n^i/jl/75/] 
7-k^;i/tfP'J^> ; 

(S) -2-V7/-1- Ch7>7;-4- (4- ( 2 - 1! U 5 
25 v) tf^U^/^;P^-;W y^DA*yJI/75y) 7-fe^;Wfc?PU^>; 

(S) -2-V77-1- {h^>>;~4~ C4- (5-7'P€-2-trU 
5^1/t+y) fc^'J 5V p^>-;U75 J } 7-fe^;i/tf 

p U ; 

(S) -2-^77-1- Ch^>7>-4- (->^-3, 5-v/^-4 
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(s) - 2 -yyy-i - Ch^>7>-4- (4-i/^u^->;i/^;^- 
;P75ytwj$v*;p#-;w 5/# 0^5/^7^7:1 7-fe^;nfny$?>; 

5 (S) -2-yjy-l- {h^>X-4- C4- (N-7i^*Mi 
□ U> ? > ; 

(S) -2-~>7/-l- Ch^>7;-4- 

10 (S) - 2 - yjy-1 - {h^>X-4- (4- (2-^X-;W fcWJ 

5?y*;^— ;w y^oA+yji/ys;) 7-t^tfPU v> ; 

(S) -2-y7y-l- [h^>7,-4- (1, 

4-^7^>-4— 1)V%)V-$—)V) y^DA^y^75/] 7-fe^ 
t!DiJi?> ; 

15 

(R) -4-5/7/"- 3 - Ch^>X-4- (5-nhn-2-t!U> ? ;U7 
5 7) y^u^yjP75 7) T-feWJ^Jy / ; 

(R) -4-5/77-3- Ch5>*-4- ( 5 -5/77- 2 - tf U SW* 
+5/) y^UA+yJ|/7$y) 7tfJI^7 4 /'J^>; 
20 (R) -4-5/7/- 3 - Ch^>X-4- &*?)V75.Sl3)Vti~)V) 

(R) -4-5/77-3- Ch^>7;-4- (2 — f y*r > H U-;P*;P# 
-;!/) yyDA+yJV75y) 7±9-)V^7W i» \ 

(R) -4-5/77-3- Ch^>7>-4- Ce;V*D 7#;W*:z;W 
25 D'V^KTS/] 7-fe3\>H i 7V*Uv ? > ; *3<fctf 

(R) -4-5/77-3- Ch^>7>-4- (KoU 5?-;V*j^n;W 5/ 

^□a^5/;V75 7] 7-fe^;P5 1 7yu> f >o 

#SSW©B8Kb£«l CI] Xtt^flligWfctt&LSSi&fciU DPP IV© 
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fcfl I^a CD4>TDPPIV IViCy^^^K 

5 £fc, #fPJ®@tfHb£t/ [I] XHf<DliWf:^l^^SH ^©D 
PP I V|?E«f£ffl£^LT, lP^a-X||fWM>X'J>«§ 

tot, #fgBJ<Z)@l$fc&tl [I] ^^©^IftKi^LpSi&te, DP 

p i v\zm&-tz>m& (dpp i vfCcto^ffi^n^^s) , -tut>%, dp 
io p i v(Dmm^^mmt^^t\z^Dmm(D^cm^M,^n^&o^x 

frfrzmmthTte, mztt, mmm m?t^ immmm, 2mmmmm) , 

15 ir'J h*jfiL^©KJgjrfii^) , SBftft&A (0J*.«, MS&lfc, SteBSfi&'Jtf 
, «*ttft**£««* (AIDS) , »4tlM«-tl||CD 

Otf hnoM^tt (t MfflB*^*- to^^ft) , P 4 5 0 BE 

<« j ene><i:|WI^0^(WO9 8/1 9 9 9 8 ;WO0 0/3 4 2 4 1 ;Holst 
£>, Diabetes, ^47#, ^1663-1670K, 1998¥ ; Augus tyns S> , Current Medicinal 
Chemistry, ^6#, ^311-327H, 1999^ ; Meester£, Immunol. Today, B20 
H367-375H, 1999¥ ; Fleicher£>, Immunol. Today, ffll5#, 31180-184 
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199450 fc«k0*BT£f*. 
5 yaOII, £x>|fc£, ^^>^;W5jN>»ifi, ^>-fe* 

10 #3858©B«tffc;£*& [I] X«-€-©£fciU *©*HPrt£*tfin«K ^ftS© 

15 HK«&B^K:£v>Ttt&;*n5ig£&> jMaffiu *i»j> m^. 

20 l-3 0 0mg/kg, t^tffiO. 1~3 Omg/kgggW©^ 
*f6M©e»^« [I] TI3 (A£) ~ (B&) fcJ;D«Jfi-r«ilt 



(A£) 



25 #fBW©B«fc#» [I] tt, -jRS [II] 



Z 1 -CH 2 -CO-N 




[II] 




CN 
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T^$n^>^%<t> [III] : 

R 1 



5£<K R 1 , R 2 R^XttWEtra-*»*^rr«» 

[II] tib&W [III] Xtt*©££©E*fck M#J©#ftT 

15 h~hu;k **/-;k x^/-;k -f vzfu\f.)V7)Vu-)V, zfu\i)V7 
;m-Jk 7-feh>, 5?^^*M75 K, ^3^k*;kfr*vh\ 7"h^ 

tno77X x-x;k &*tt>, mwtx.?M h;i/x>, mt*^u>, 

JKKSaitTtt, Mm* 7K*fc^hU£Afc£©**fc7;P# 
U&JI, ftlW-MJOk, &R;&ytfAfc£©Jfclfc7;lo&U£]R, ^hU^A 
;* h*~> Ffc£©7;Wtj U&)S7jm**>K , ^ h U V&tza<D7M U &Jg, 
Tkggfb^hU^A, 7KM»U^A^^©7l<M7;^U^«, *) XfcMTiS 
25 &g (WAtf* h'JX^KPSX ^V^otf;i/X^;W75X N-*?)V 




[in] 
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(Bfc) 

— «« [I -a} : 

R 1 

R 21 -CO-<^y-NH-CH2-CO--N //X A Q- a ] 

) 1 
CN 

5 iS*, R 21 te, ft: 

I N- 

-~- / T*$n* (i) esi$nTv^Tt)«kv^, -m%b< 

ttH!R£M***at& Xtt (2) IKftSnWT*>J:Vi75/aS 

-JRS: [IV] : 
R 1 

10 CN 

S*, R 4 te7=-yX<E>&S!S£3!U R^lXAttHWBiRI-*** 

T?^$n*ft:'&*Xtt-€-0^&, -jftSC [V] : 

R 21 -H 

15 T?^Sn*ft:^«lXtt^OifiiS«S#T, HR5* [VI] : 

R 1 

R 21 -COH(^y-N-CH 2 -CO--N' /N A [VI] 

R 4 ) 1 

CN 

R 1 , R 4 , R 2l WA«MfB«i:|Wl-ic»^1-^, 
TwStl*ft-&«Xtt-e©**#, £6fw£j&fc>7$/g&^g (R 4 ) * 
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fc&m civ] ~ [vi] (Dmtvxu. m^mmm. 

1/ - ;m ~>#;i^x ;i^©ffiJ3 ©7 $ / l>1*n WMfc 

fls^% [IV] x^omifb-grti [v] x«^<z>i&«h©Kf£;«, ^^J© 

xhu;k ;*^/-;k x^/-;k 7:t°o tf;k7;k^-;k 7u\i)V7)V 
3-;k 7-feh>, v ? ^^;P^A75H\ rh7kFn77X x— rJk 

is^jiLT«, o-^>yhu 7^-^-1— r;i/-N, n, n* , n' 

-fh7^WD-^A^7Mo^7i-h, DCC (v^P'x 
+^*M^5F) , ED C (1-X3M1/-3- (3 -^^^75 7^ 
20 DtMlO , ^nn«xXxJH§i (#lx.fc£> ^nn«x^ 

25 1, 8-i?7lFH->^n [5. 4. 0) ?>x-fe-7 -x>^) 

^^fffrnM^ti cvn 075/s^ns cr 4 ) 



• 
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1t>, ^on^M, ^onx^X x-x;k rh7kF 

-7 8-8 Or, t0b^0 < C~g^TMtiiffTSo 

»«3l7c5DStt; ***BB«Tt>T?, A^v?»7A^ MiknyWAM 

[II] H HK^BItMfWO 9 8/1 9 9 9 

20 8, WO 00/34241, ^iB##0i| (##00 1 £ fcte 2 ) & £{CfBfW># 

09*.bf, tt&m [II] It HKSC [10] : 



HN 




[10] 



CONH 2 



25 t^Sns^fti, [11] 



Z 2 -CH 2 CO-Z 3 



[1 1] 
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HRaS [1 2] : 

5 CONH 2 

Z 2 £tfAkmiB£^-;tt*£WT3> 

£„ 

mmt&w [i 1 1] mfcmziz, mx.& mmm\ (###i3~i 

WAfck X3&«-N (R 3 ) -3U*-0 ft-&4& [I I I] tt, -$5S 
15 [13]: 

R 1 

V 1 -^^NH 2 [13] 
V'li-NH (R 3 ) -*ftttkl«D^>iS*U R^tfR 3 

20 R 2 -Z 4 [14] 

25 fCckOflJJ^Tseit^^DM-rsct^T^Sc 
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75/ mvumrn t lt\$, mibr 4 1 mu^mm o^mm* ^?nm m 
z 4 ©sm^s <b una* t9i2 z 1 1 iwuift«ffi oEifoimmmmzm v> 

5 &mt, X^-CO-T^D, R 2 ^: 

r v 

v — 7 TSfr^tlSST&Sft^ [I I I] tt, -#5£ [1 5] : 




T^sns-fb^ ^075ys^®#:x«^n€>©iit, [16] : 

10 R 22 -H [16] 

5£*, R 22 «> 5£: 

^~*\ 
I N- 

v„-/ -e^fcans (i) g&snwxfc^v^st -gt*>u 
<ra^$liiSv xtt (2) «jft^nT^Tt)«ku75y 

15 TjK$n*fc£*&x«*©tt£*» ffi&ffl (i-x^;v-3- (3-^^ 

TSy^nbW) ^3M^>Hf) o#fiETfcS*Sii:, 75 

*SV5tt, X*l-CO-T?ife5M [I I I] «, [17] : 

R 1 

Z 5 -OC^^NH 2 [17] 
20 ^4>> Z 5 «^«S^^t, R^StR-***^**, 

T^$n*<b^», "t©75/3£ft«#x»"en6cDa[t, [is] : 

R 2 -Sn (R 5 ) 3 [1 8] 

5^ R s \mm7)^)vm^mL, R 2 \mBtm-M^^ir^, 
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»*^tt*fc, X#-N (R 3 ) -T'&Zik&W [III] -*S5S [1 
9] : 




T^snsft^*, t075;sriftx^ne©ii, -«5t [20] : 

R 2 -V 3 [20] 

5$+, v 3 «-n (r 3 ) h*&u R 2 \mmtm-M^^ir^, 

15 ©#ftTt:S^$t, 75/X®«ilX£S&KJ:9jre!lT3 

[10] ~ [2 0] tt, R»^rffi*fctt«IB##«K:«B«©>firft 
20 fcra«fcLT«jfiT?**. 

z>m&, \*7>7>fov>m®i'2u'\*v>ik<&y} {\\&m [13], [1 
5] , [1 7] &a *«vin««kvi. 

wmc&m [iv] mtf, Tiac^ak:, mmmrn mn&m 
25 3-1 (1) ~ (3) w <D&n<D%mtm&&?zfr&r£tez.ti\zmv* m 
arras: (H4u z 6 «, R«tt38as*u, r 4 «7$/s^ 
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Hk£tt I V] 



5 ±EOJ:5lcWTaiS3tt***W0fc'&«l [I] feKttfCgiM 

6 nftjfittfflanftr c <t c J: o ore * § 0 

Mfti^ am, gift jgiHk BttA* *i^07>^7-f- 
15 ££0#fiT#3,, 



20 H»Jla-l 

(S)-l - 7D^7t^-2->7; \ZW)*?> (MB##0U) 100 ngt 
N- (5-- h o-2-tf'J i?M -trans-1, 4->* P^D->^75 > (&fE##0!l 3 
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- 1 ) 327 mg©7^h-HJ;!/-** /-;i/M£, £iaT15P#M81#Lfco 

$ : o-io%p<*y-;u-?DD*;wo TM^utft^^t/io *n*6mx 

5 5 ml-^nD*;|/A0.5 mUc»fl*U 2N *»-x-x;H.O ml, 

x-x;P2 ml^JPx., MLfcM:£MU l-rJWbt, (S) -2 
-y/y-l - (trans- 4- (5 h □- 2 - fcTU i?)V7-Z J) y^DA 
*->;V7S/] 7tt)V\ZW)i?> • 2^m^ (SlaOH«SWla-l) £f# 
fc. 

10 ilMla-2~ld-152 

(S)-l - yoqET-fe^- 2-y7/tfDU 5>>fc#J6JWBHfr&fc&ffl K W 
«B$jfi0!l 1 a - 1 fcHflHdfiJlbT, ^IHg la-Id (HJg^J 1 a-2~la-89, 
lb-lMb-71, lc-lMc-52, ld-1-152) 0*fc;£«j£*§fc. fc*5, *rJftH£Mb 

15 

fiU H«J 1 d - 7 7 ©ffc^Wi, trans-4-(l-l£^?S>x;kfr;u#-;W 

Sfc, CTfcfr"^ (S) -2-yjy-l- 

{trans-4- C (N-^M^y/^-N-^^TS /) *;1/#XJM ~>^n 
20 7 } T-k^l/fcfP U S?> • i&Mm te> MMM 1 c - 3 8 <D{k& 

% CTfctoS, (S) - 2-z/7 J - 1 - {trans-4- [ (N-terK7>**>;fr 
;w#x;M^;m-^^75/) *;i^^x;w >^ 0^*^75 /} 7-iz: 

25 £fc,flMll d- 1 4<D^«j(f fefc-fex (S) -2-5/7/- 1- [trans 

-4- (i-t?^7S?x;^;w#-;i/) s^n'v^Krs/:! 7-fe^tfn 
>J5»- 2tt&!ft) «, Hl«ld-7 0©ft^«j©7U-# ( (S) -2- 
yjy-1- Ctrans-4- (4-^>S?;p**^*;P#x;W- 1 -t£<*75> 
xj]/#;i^x;W y^DA^yjVjs;) 7-fe^;i/tfn'J> J » £MJ*?M1/ 
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#I»J 2-1-2-2 

(1) 4-tert-7>^^;i/fc^75y-4-^^;i/J/^a^ij-y >(# 
#0116-1 (3) 600mg, h U 7ir h U V 

5 A783mg, 3-v7/7-U>343mg, g^l59mg, &&tfi?>7 DDX*>6ml(D 

x^ (4:1)-* (1:1) ). TilinutlCcj:^ N-tert-^h^^*;^ 
10 -^^;i/-c-4- (3-y7y-7x-J>75/) - r - 1 

n^\^S>;W75> 304ingR^N-tert-^h+^*;p#— t 
-4- (3-^77-71^75;) - r - 1 -yi7DA+yjl/75> 292mg 

(2) 1MB (1) T#e>nfeN-tert-^h^i/*;^-;P- 

15 -4- (3-/77-71^75;) - r - 1 DA^y^75. >243mg 
4 4Nffim/v ? *^it>2mlfe £tfx* y -JW2nlO^S8t4«» £iBT15li#Kfc# 

KJ»£M&, 38SEK: (S) -l-7n*:7 tt)V-2-isT S tfa U ^>320mg, 
h'JX5 1 ;P75>0. 6ml, 7-fe NX h U ;H 5mL ^^y-;Hml*jn^ £fi 
20 T15«i»Lfc„ fiffilftlbK*^ h 'J 9A*»«T»R«, ^dd$MT 

^y'J*7 s JW7A^o-7h^77^- (mm : ? on*)l&- y -)l> 
(50 : 1) ) T?»««CtK:±D#6nfcft^«154iigfe«fflMBabT, (S) 
-2-^77-1- [l-;Wl/-c-4- (3-y7;-7x-JV757) 
25 -r- 1 -v^n^\^v^75 7] 7-fe5P;Utfn U • 2 AM (^2 :§H 
^2-1) 

(3) MB (1) T#e>n^N-tert-yh^^*;i/^xj|/- t 
-4- (3 -~>77-7x-;U75 /) -r-l-y^D^yjl/75>$ffl 
K (2) tfflmiZMm?%Zt\Z&ri, (S) -2-~>7/*-l- C1-* 
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5PJk-c-4- (3-y7y-7x~JV75;) -r-l-^nA^75 
HM0J2 -3-2-8 

m v tcmmm 2-3-2-8 <o\\&m*%rzo 

^13 — 1 

o 

Brv ^N"\ 



H 3 C 



^\.<- N * J— J Boc O 

I (1) H 2 C^°r^ (2) h 2 C^ 0 Y^ NC^ 

1® 

O * » Boc O 

3-1 



O (4) O 



(1) trans-4-xh^$/#^fc;^^o^^>;V7S> • ifi&t&5.0g£ 

n-;u5 om 1 <DM&®z4 8mmtmmmisfc e seisw, ^dd* 

^-TtK (5 0 0:1 0:1)) T*jfi!!LT, trans- 4- (2-^n^~;P 
v^n^v;P75>3. 2 9g^#L 

(2) ffiflB (1) t#6nmil5 0 7mg, (S) - 1 -7n*7±?)V- 
20 2-->7/ tfDU> ? >4 0 Omg, N, N-SM V Zfu ¥)VX?)VYS. > 7 1 4m 

g, ^7th-hU;Hml©i^5 O'CTl 2»M«^bfc. 
T*#£P^ KlSiftlCN, N-S^-f vyntf;Ux^;l/75>4 7 6mg, &V>T, 
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-tert-^;i/v^;W^- h 8 0 3mg®7th-hUJM4ml 

5 >fy7j- ?UU-fc)V&-*$ (100:1)) T?#»«T*H 

tfccfcD, (S) -2-V7/-1- CN-tert-yh^->^;^-;i/- trans 
-4- (2-^p^n;i/^v^;i/fc;i/) $/£PMr'>;i/7$ /) 7-fe3Ml/ 
trnUS^>.6 5 8mg4»fc. 

(3) MIH (2) T?ft&nfcfc£«J6 0 Omg, fh7^ (hU7xrjV* 
10 X7^f» /^7^9A16 5mg, «7> : E-7A2 7 lmg, RtfS?:** 

+h>6mi©^^^5o , CTiw^tfc. KfomsmzMzm 

Sfi§->UA^77>r>a*7A^n 
7h^77^f- : ^OD^A-**/-^ (50:1.)) Tttfi-T* 

15 z\t\z&K), (S) -2-5/7/- l-(N-tert-^h^^;W#n;P-trans 

fee 

(4) MIB (3) *V'& ZnrzfcG® ttOmg, 2 -75 7 ^^tf U i» 6 4 
mg, 1-X9SH/-3- (3-.^^Jl/75yynt:;i/) 

20 Hrng, 1 - 1 H D*y^>7 h U 8 Om g , ©N.N-^pWW 

*M7$ h 2m i ***mt?2 mmmwhtzo Ei.jm&toK.&mmt* 

mlMU MThU^^>"JJl/3-yHl 1 8mg07th" h'JJl/ 
25 »«lml *»TU £i&KT3 0#«Lfc o S^^fc^^y-;^^ 

^7^ (»JK:^DD*;UA) T»«1-<5C:£lC«fcD, «fttt«m*flfc. 
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utlWi^HmlML, lNttlt- x~5\>K). 5ml, Wl- 
7^2ml «fffibfc«fclRSx— r;i/«5^UT, (S) -2-yjy- 

1- Ctrans- 4- ( 2 - fcTU SWjOMI^S /#;W#x;|/) s y^U^ s y)V 
757] 7tt)V\ZW)i» • 2&m*£ 0S3©«M3-1) 10 6mg£ 

5 

HJgfliJ 3-2-3-12 
(S) -2-->7/-l- (N-tert-^h+^*;i/^-;V-trans-4-*;W 

^>">^a^5/;i/75/)7-fe5 i ;nfDU> ? > mtmmm 3 - 1 © (3) 

m<D4k&m) *J:rW«K»fls^«*fflV^ *««3-1cd (4) a&ffHKi;: 
10 HIT, $ 3 <£>«M 3 - 2 ~ 3 - 1 2 ©^*J*f§fc. 
HJ£0!l4-l~4-3 2 

(R) -3-^7 n D7tf;H-y 7 / f y > (&8B##01 2 100 mg 

£N- (5-x h o-2-tfU -trans-1, 4-~>£ n^+)->i?75 >372 mg©7ir 

0- 5%^^y-;i/-^oD*ji.A) T-it®l-§ci^ckot6^^#fco £ft 

£Wr5P;i/0. 5 ml-^Dn^AO. 5 nlMl, 2N mt-JL-r-M. 0 iK 
20 (R) -4—>7/-3- (trans- 4- ( 5 -x hu- 2 - fcTl) z?)\> 

75 y) v^n^v;i/7$y) 7-tr3Mi^7yu> ? > • 2jfttttt (*4®£ 

JSM4-1) 173 mg£#fc„ 

Ml^l^^^i^, ftffB<hTOfCUT^4©^M^I4-2~4- 

25 ##M 1 

(W098/19998) fBttO^fefc^V^ L-^oU>75F (r&JKfi) cfecttX 
^n^-fe^T/n^ K*K«S-e-fc©-61lft7KK«S"&SCtfr«fcr), (S)- 

1- ^n^7-t^-2-^7y ea'J^m 

##M2 
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Xltt (AshworthS, Bioorg. Med. Chem. Lett., H6#, H2745-2748H, 1996 
SO tm<D^mz^\ L-*:*:7a'J>7SK*»*ftfcjfcLfc. #sn&L- 
^:*7*nU>7$ KMI5.00 gt h'Jx^|/75>8. 67 ilOS^na** 
>150 nl^ICilkWaDy-fe^^nU H2.36 ml£Jn;L, IwiifiTlW 
5 mWLfco S^(ctfU> ? >4.8 mlR^>U7;i/^PM*S7K%8.4 ml©>^ 
pp^ Il:MtlStfp1i#U&. £JM£10* HClzk^ 

x-x^ck 0 ISJ&ftrr* - 1 «k 0 » (R) -3-* a P7fc^-4-*>7 J ^7"J 
U^>4.82 g^tHM B B B tbt#fc. 
10 3-l~3-40 

5-x h p-2-^7 P a tfU i<> (2. 50 g) trans - 1, 4—>:J7PA*tf>S?7 
5X5.40 g) ©x*/-;M15il)-r h^fc Hp 7^X10 ml) Jg«E£giBT?5 

15 (20:4:1)) 7?«»U RilfJUtlfeiftl/T, N- (5-x h P-2-fcfU S?;M - 
trans-l,4-'>^P / \*^>^75> 5 0###J 3 - 1 ) £*§fc„ 

M^Wb^^fflV^ MfBtl^cMbT, * 5 <Z)#%#iJ 3 - 2 

3-4 1-3-44 

20 4-xhD7;i/^-p^>if> (1. 69g) S.lKtrans-1, 4->^PA^iJ->v7 5 
> (4. lg) ON,N-^^^7-feh75 H (30ml) M£ 144^ 7? 3 BW«#Lfc. 

25 ;1/-7>*X7 (90 : 10 : 1) ) tilb, ^i^gilT, trans-N- (4-x 
hn7i"JW -l,4-y^aA+li->^75> 5 3-4 1) (2. 31g) 

»«iCfBH&&to*JBK BHUlcLyT, ^5©##M3-4 2~3-4 
40fl5^**1»&. 



WO 02/30891 



37 



PCT/JPOl/08803 



##M 3-45-3-47 

N-t e r t-7h*rS/tJM—)V-t rans-1, 4->^D^it>^75 
>l 23 g, 2-^oa-3--halfU^> 1 -^v' Fl. OgR^^^l/TS 
/ tf U ^>700fflg©x^y-JP25nL»**7;W=f>»H5tT, 2B#M:to*i»$fc 
5 Ufdo 

^77>r>a*7A^D7h^77^- (ig® : * □ n*;VA-* ^ / (3 
0:1)) TSSffiU #fet&*£#fc. #&nfcfc^fcHJ7;M*nll*5iL 

(10:1)) -C««U N- (3-xhnlf U^>-l-#^>F-2- 
-trans-l,4->^o^it>v75> 5 3 - 4 5) 110mg£ 

15 *ttS£*M-&tt£fflV^ TO^MST^^ttcfcO, S5(D##0iJ3 

-46~3-47 0fc£ft£f§fc. 

##^J 3-48~3-49 
N- t e r t -^h^->*;P^-;W-trans-4- C (6 P o- 3 - t? 'J ^ 

5?-;W 75 7] ^D^'>;i/.7$> (##M3-4 6) 168 mg,*: b U X3 1 
20 ;i/75>0.5 ml£x*/-;i/5 iltfh7tKD77>4 llOAgigttfiligft 

Ufc„ 10*/t5S>£AJft* 50 mgSrifll*.', ^ffiCD7K*»H^T, giTClBIIBJ* 

M«#b&. U »*fcl(MI!*ri^hU^A*»**lPit» *o 

25 £KJ:?K trans-4- (£ U ^>>>-3-f ;P75 7 ) ->^o^v;V75> (S 
5 3-48) 61 mg£t#fco 

^m^ib (##M3-4 7) %mM\mm?%zt\z&r), m 

5 ©##M 3-49 <Dft&m*%1to 
3-50-3-58 
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9-50 £fcH##0y 9-55 tmU\Z LT, m 5 3-50 
-3-58 0fc£-«#fc o 
##00 3-59 

4-^DD-2-7 1^- 5 - tf U 5 >?>*M>Sll5 1 ;H7f;i'<!: 
5 N-tert-yh^v*;i/#-;i/-trans-l,4->'^n^^1t>> ? 7$>^, ##00 3 
-4 9tmm\zLX, i?^)V7^y fcfU>>>#&T, X^-Jl/fKTSjS 
^-frS^itCctO, N-tert-yh^v^;U^-;i/-trans-4- (5-lh^y*Jl/ 
^-;W2-7x-;l/-4-tfU ^ ^x;V75 /) y^D^^JV7$ 
£^b£«, ##009-5 6© (1) mS (2) «<h^«S1-^^t 
10 (CctO, trans-4- (5-^WJ 7 ;*7;i/fc;W2-7xx;i,-4-t! U 5 V~)V7^ 
J) y^/D^yjP75> 5 <D###iJ 3 - 5 9 ) £#fc 0 
##M 4 

(1) trans-4-7^/ y^OA^y-JHO g©f h5t FP7^>150 mlM 
15 5kKP7?>50 mlM^^TtP^fc^ M«18W^bfeo 

*7A^n7h^77^- mm:mm^)V-^^> (2:1) ) T-fflSTtS 
££££0, trans-4 - ( 5 -x h P - 2 - t!U ^75 J) u^^rJ- 
20 Jl/8. 52 g£#fco 

(2) wis (i) Tftenfcfc'&Bao g©v7PP^^>io mi»m:hux 

25 «, 8ii&«JEB*bfc. SttOS^^I/jfcJkkTS H 10 ml*«fc7S?*M- 
MJ7A1.37 g£iJP*.> 50^3 HIHHlttLfc. R«ffl^«J^ftfPfi 

^J7Ai7P7h^7^- (»»:ftKi5 1 ^D"> (1:5) ) T*l§hr& 
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Z.t\Z£Q, cis-4-T^H-N- (5 -X h n- 2 - tf U *J)V) 
(3) MfB (2) T*m*>nrz4k&m40 mg£MJ7xx;|/tf;*7>f >704 mg<2 

x^-^^y-jp (io:i) ) -enmtzztiz&v), n- (5--hn-2 

-tf'JvW -cis-l, 4-y?QAWy7S> (S50##W40ft 

531 ng&»fc. 
##^J 5-1-5-6 

(1) trans-4-tert-7*h^^*;^-;P75ys/^n^v;i/ 
Xfr-fcj— h60.0 g, 7-7flrf-HJ£A20. 1 g£i^?JV*Jl/A75 K600 riL 

*«EE«*U cis-4-7v ? H-N- (tert-7 ^>7U 
a^->;W7^ >47. 9 g£t#fc. 

(2) Iff IB (1) T?#5ftfcfc£*500 mg, A7y7A-^l CSS) 100 mg 

sftf», ^rt©7x^^2inMmbfeo *»*r**»ic«fcDitfc*u mm 

p^/-^ (20:1) <D%?7UU-fc)VA-*$ J-fr-ry^-Tik (100:10:1) ) 
-emU'f%Z.t\Z£Q, N- tert-7 h^^l'tfx^-cis- 1, 4-->7 
P^+h>> ? 7$>395 mg&#fc. 

( 3 ) fijfE ( 2 ) Tt# £>ftfcft£t>2. 0 g, Z-{7 a D-3-X h D fcf U 63 g, 
iH77nfc!;i<x3 i j>7S>1.95 mL02-7o/V-;HQ iUR3}tt&. 80t3T 

Pn*M-KBII^ (7:1)) Tiibfc. ft6ttfcfc£*f©x*/-;p 
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N- (3-~ hP-2-t£U>W) -cis-1, 4-^nA^>i?75>« 
2lil (S?5©###iJ5-l) 2. 15 g£1ffc. 

5 ##M 6-1 



(1) XlK (JP83 — 118577) fS«©2r£k:feT, [4.53 
10 £T\ 8-^^-1, 4 [4 5] 



(JiM-a-^«, Rosemmund 6©Xltt(Chett Ber., 1975¥, fS108#, 1871-1895 
H) *«fctfBlack&©:fcltt (Synthesis, 1981^, H829H) IBi^©^^{c^o 

15 (2) MfH (1) T?#6nfcft^« 3.80 g, *IMb^- h U £ A3. 55 g, 




^P 1 * 3 ch 3 ch 3 



o&m (6) 



WO 02/30891 



41 



PCT/JPOl/08803 



*)Vtf>n {±tmo^m (2) ) 3.46 &nit. 

(3) ffTG (2) TmtWtfc&m 16. 19 g, y7xrj^*'J^7y H24. 51 
g, h UX3MU75 >9. 00 g. *5j;tf HUX>160 mL©21^£2. 5«MM 

%m<oy*3-)V7th7^ K100 rt$Ktert-7h*:/#Utf£9. 55 g£* 

#ift* ft»L&. &&nfcfc£*j©xh7fcFn75>100 mL&Sgfc 
p-h;i,x>x;i/^>m*W30.87 g©7kMl00 mL^inA, SfflT?16I^IWSt 

io #tfcc «iftft«**^hu»>A*»«T?wRa, iix^itiibfc. a 

ESSUT, 4 - tert - yh+y*M^7$7 - 4 - * 3^>7 PA+if 
7> (±|H0©ft^» (3) ) 10.41 gS#fc. 

(4) mm (3) Tlf^n^db^ 10.41 g, hU7^h*^7R£fc*<7f&^ 
15 KU<7A 11.01 g, ^>y^75>5. 10 mL, fe«k^^b^^W>150 nL©*I 

h;px>^;^>K*5ftn»3. 32 g, »-cx-tmh60 mL^in^feo #fHJ4fe& 

20 mm, x-x;^#, KMfcU N-^>^t/-t-4-tert-:/h*^#;i^ 
x^7$/-4-^3Ml/- r - l - y^p^yjl/7$>- p- h^x^TJU* 
>i?m (±fi0©fl3^« (4) ) 7.49 gZmzo 

(5) MIB (4) T#en^b^t/16.63 g, 10X/15 5>'7AK3SS5.0 g, *«fc 
tf^/-;i400 mL©S^«I**5}S^H^T(m£E)fcT24NFra«#bfc. 10X 

25 /^y-^AKl^ISl, «SE£»f8Ufc. #6nfc»*41M*»flS^ b U 
^A*SS«50 BLtx— r;P300 mL©S'&*tSf»U> x~r;H£**i<fctf 
fiS?d^7KT?J5fe^«> iMith'J^A^Hb, «£M£g5SU t- 
4-tert-^h+v^;P^x;i/75y-4-^^;W- r - 1 -i/{7W\*i/))/ 
75 > (±IBH©^«I (5) ) 6.87 gfcfcfc. 
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(6) ME (4) <OXa©it«[ft, zKifefc:rhUtfA*fcfcT*!lgU &UU 

7^- ($|£ : A+1f>-^Xf;V (30:1-3:1) ) \Z&TZZ.£\Z&r), 
5 N-^>>?;1/- c - 4 -tert-7>*~>;fr;MSx;U75 7 - 4 -pWV- r - 
l-v£ 0^*5^75 OViT^n^±IB (5) St|p|il:«lIL 

T, c - 4 - tert - 7* b*5>;*j;i/#- ;U7 5 7-4 r-l-^D 
^vJV75> (±CH©ft^« (6) ) 
###16-2 

10 ###J6-1© (1) ]g®X@^^^T7f 1 ;i/3-^HtC^AT^>^;i/^- 
^WD'J KSfflViSS^tt, ##0!|6- 1© (1) - (5) (6) 
tmmz LT, t- 4 - tert-7* h^v^JUfc^T^ 7 - 4 - fc H P+->;i/ 
73MI/- r - 1 -i/^D^^75>*fclic -4-tert-7>^>#;i^ 
7 - 4 - 1 F □^>;M3\H'- r - 1 - v7 □ A*i/;V75 >*»fc. 

15 Sfc, ##M6-1© (1) OXgfcfeViT^^a-^Kfcft^T^ 

y/fMD'J ###16- 1© (1) - (5) (6) 

StITOcbT. t-4-tert-7>*v#;l/tfx;l/75 7-4-7 h4^>7 
=?)V-r-l -'>^PA+^T5>X«c-4-tert-7*h^^;i/fc;V 
757-4-7 h^'>7^- r-l-^D^>;i/75 >£t#fc 0 

20 #5##J 7-1-7-18 

t-4-tert-7'h^v^J^-;i/75 7-4-75 1 ;i/-r- 1 -->^D^\+ 

~>;i-7$ > (ifi3#WJ 6-1© ( 5 ) mmznttlkG®) 1. 70 g, 2-7 

DPt!U5> ? >2.04 g, 5?-fV7 , otr;WX^;i/75>3. 24 mL, fccktf2-7* 
7"57^- (W:Mx^-A+U-> (30:70 - 50:50)) Tfg$»bfc 0 #<E> 



WO 02/30891 



43 



PCT/JPOl/08803 



-t-4- (2 — tf U 5^75/) -r-l-y^OA^>17$> G£5 
©#WJ 7 - 1 ) 587 mg*ftfc. 
5 ^H^MJI^, |WIIIfCtT^5©##^7- 2-7-5©^ 

c-4-tert-^h^v*;Ufc;i/T5 7-4-^5 1 ;|/-r - 1 -> 
^□^5/;VT5> OMB#%0I6-1® (6) «Tl»6nfcft#«l) 

10 #fc. 

t-Xttc - 4 - tert-7 h^r^*;P#zi;P75 / 
^-r-l-^D^->;V75> (###16-2) 2*J&JBC*SMfc£% 
t*fflVi, H«fcUT, 85©7-10-7-18Ofc^ftS#fc. 
7-19-7-23 

15 4-tert-^h^r>-*;i/fc;i/75y-4-^^;i/^^o^=irU-y > (## 
00 6 - 1 <D<£&® (3) ) *fe£BM5Wt£«l (75>fc£#j) hUT-fe 
N^JtaMfc***:*- h U ^A0MTH, Ml? 1 6 f%mm#\sTRJ&2lt 

«fc «9 , ^ 5 ©##00 7- 1 9-7-2 3 ©fc£tl£t#fco 
20 ##M 8-1-8-4 

(1) 4- (tert-7h*'>;fr;MS-;P75/) wstt/ >16. 93 gtN- 
^^;^>v;U75>10. 55 *l<Dmfc*?U>m ml^fChU7-kH^'>7K 
*fc#2*:J-hU£A19. 08 g**»fln?ln*., £ffiT14l$WJ*#U&. 

5/ U * y a T h ^7 7 W - mm : >-K»x^;U (97 : 3-83 : 17) ) 
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;p-trans-l,4-->#ciM^>^75>13. 55 g£#&. 

ffi?ZZ£\z£V), N-tert-^h^^;i/fc;|/-N' -^^-trans-l, 4 
5 -i>^DA^it>> ? 7$>9.93 g£#fc„ 

(2) MtB (i) ^Ti#e»n^b^43ck^OTm^ti mm) sjhk 

U 7 AT^TS C£fcJ:D, ^5 <2###J 8-1-8-4 ©fls£4fc**§jfc. 
10 #^J9-l~9-4 5 

trans-4- (tert-7b*:>#;i/#-;i/7$ /) ->^nA^;-;k 10. Og 
t2-^on-5-- hPtrUS?> 7. 35g ®f h^h HO7 7>150mL^fC 
60%7K^b^-hUC7A 2.04g £fc*fciJ0*.> $e>fc>'^5 1 ;i/7 > ;^^^H30iiiL 

D*Jl/A©*^WDnMA-Sll^ (20:1) ) fc#U SKftfcftfc 
MS^iilf;^^-!t>MII:iil, trans- 
1 - tert - 7* h^^;i/fc;i/7 $7-4- (5-~ ho-2-tf'J SW** 
20 50 ->7D^it>12. 20g^#fco d©-fb^800 mg©x*/-;H0 mlffiflt 

StttU trans-4- (5-xha-2-fc!U VM**/) 
5 > • ttflttt 6 ©##00 9 - 1 ) 568 mg£t#fc 0 

MM^I^^ MilWI&fcLT, g|6©##0!l9-2~9 
25 -4 5©M$ifc„ 
##0J 9-46~9-47 
trans-4-7 5 J v7 p^f1JV--;MfflWftl. 00 g Of h 7 1 H □ 7 5>10 ml 

fell, t)£2-?ODt!US5>>£>(l[l*.> ^MT6^«^bfc. Efcjg 
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7A;>o?h^7^- (*« : »»X^;P-A*1J-> (1:4) A^^na^ 
TmmtZ>Z.t\z£iO, trans- 4- (2-lfU5y^Wy) >- 
5 £ D/\*->;V7 5 > (^ 6 9 -4 6) 788 mg£#fc. 

M!3£E«fcUT£6©##0!9--4 7 <D4t 

##M 9-48 

###19-1 2: Eft HUT, trans- 1 -tert-^ J 
10 -4- (3-nhD-2-tfU> ? ;U^'» ^a^1r>*ftft. OUT, 
il©fb£tj3. 35 g(Dx37y-;p30 mUi«^50^CT^U> 
(fta*) 155mg, Mi:t 6 ml£Jn*.3o R*fi-&*ftlO» 

RBift#Ufc«, »D<Z)/t5^A-lft*185ig*3iiOUv 40#MftNRtitttUfe. 

15 u^ 0 #e>n^«sx^y-;i/-7K (i i) laos^i, &n&»% 

TZ>Z.tT\ trans- 1 -tert-^h^v*;W^x;WT5y-4- (3-75 
/ - 2 - M U ^t+y) P A^it>2. 58 g*Wfc. 

U trans- 4- (3 -75 /- 2 -tfU Vfrttis) ^da^V75>- 
20 (S 6 ©##M 9-48) <H#fc 0 

9-49 

trans-4-(tert-^h^5>*;i/^~;i,75y) i/Z u^*V J -)V&£T$1tifo 
MM^tl^ffl^, #^M9-l<h|W)#(^31-r^^it l fcO, trans-4-(5- 
ih^y* ~ ;i/-2- * 3^3^ tT U 5 i> >-4--T )ljr* yl^DA^ 
25 75 

Z>Z\t\Z£K), ^0)yV-fo (*6©##M9-4 9) £#fc 0 
##00 9 - 5 0~9-5 4 
N-tert-:/ b*v#;i/fc;i,-trans-4- 




PCT/JPOl/08803 



WO 02/30891 



46 



PCT/JPOl/08803 



a-fcrU$i»-4-r;W:fr*5/) zs9w\*is)V7§> 9 - 4 9 fcfctt 

STOS (tt»-^*+it>«lS) WflDft^ft) 2.75 g£^PP*;i/A50 mLd 
**U 75%-^^^PDiiagmWl.73 g&ftlA* ^MT30^»bfeo & 
^T^^^75>^4I1. 14 g, HUX^75>2. 79 mLSJlD*, H£5I$ 

(50:50-100:0) ) Tffim?Z>Zt\Z£Q, N-tert-^ )\,#-)V- 
trans-4- C5-X b*S/1])Vtf—)\r-2- (y7fJP75/) tf U 5 -J>~A--()V^ 
10 5>^7 da^f^75 >2. 74 g£fcfc. 

<t»»U trans-4- C5-X b*v7j;i/fc;W2- (^^75 7) KU5S»- 
4--T;^+">] y^n^->jl/75> 6 ©##0fl 9 - 5 0 ) £#fc„ 

ffiBB^HifSfcUT* S6©##M9-5 1-9- 5 4 0Dffr&«j£fc&. 
15 ##0IJ9 - 5 5-9-5 7 

(1) N-tert-^h*->:frJ^x;Mrans-4- C5-x h^F->*^#x;i/-2- (*? 

- 5 0Ci3^§ISfMIiO^ll) 2. 675 g£X*y-;H5 iLfc«P#b, 
3N-7K^b^- h U #A*g*3. 27 mLfcSfiTJn*., RiS*** 
20 ^X^^ttdJ+ttt^-S^TJD^fe. «fttJLfcifeS*a®U, 

TKTife^iajEETISj&bT, N-tert-y b*~>#;i/#x;i/-trans-4- (5-#;i/# 

+v-2- (s?^^;P73 /) tru^v>-4--r;^+^] y^a^y;i/75> 

2.015 gfcfcfc. 

(2) me (i) TtntntciksmzMntLxm^ ^%mii-itmm 

rfKLT, S6©##0!l9-5 5-9-5 7©fc£tl£#fc. 
###19-5 8-9-6 4 
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(1) mt**1fV)V 0. 526 m\(Dmt^U> 10 miaSfflcfcDMSO 0.494 ad* 

trans-4- t ert-7* hZ-z/tJJVtf-JVT B. J isf n-MrUV -JMDmt*?- U > 
mmmo nlfcfcTU Hfc30#&K:hUx3 1 ;P:r$>2. 52 nlZMZ, -78 TC 
5 T30£\ 0 «CT15#Jl#Ufc. S^taWTK^Jn^^oo^l/ATatBLfeo 

■^>-fV^Dtf;i,x— f;Wl£»ttfc:»»U (tert — 

:/h*v#Jl/fc;i/7$/) v^ D^lt/M). 903 g£»&. 

(2) KTG (1) Tf#6nfcft^«33.05 g© Wl/X>350 il^Stl.O M5M 
10 yyWiV^-^AkFU I* WWX>»*313 ml£-78 ttTiTb, W\U 

15 Ti&v>fco M^s.«iwi^=j:»^-ryyntf;i/x-x;n?fT^feo #en 

m : Pmx^;i/^1J- >(1: 2-1:1)) TfflSU $ S tl#e>nfetefe^^^v\ 

+-y->--rv^Dtf;i/x-T-;^^M^pM^t, o tTintcis-4- 

tert-7* h*i/*))V#-)V7B J =sZ n^*+)V -M. 95 g&#&. 
20 (3) WfBTl#e>n^cis-4-tert-^h^v*;l/fc;i,75y>'^n^ity- 
;W*±t«*«fi»ft#**fflV^ ##fl|9-l fcHttfcLT, ^6©###J9 
-58-9-64 ©{fc£%£f#fc. 
&%M 10-1 

( 1 ) 4-tert-^h^5/*;V^x;U75 / ~ 4 -*3\>V->£ D^-tf/ > 
25 9. 13g, #i(Mb#£*:?- h U 3. 05g ^itf'f 7 7a V)\,7)Vn-)V lOOmL 

-tert-^h^->*;i/^xjl/75y-4-^?;W- r- 1 -U9w\tt/ — 
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)lRX$c - 4 -tert-:/h*v#;MSn;P75 J ~ 4-*?)l- r-l-i/p 
U^^rJ-)V(DU^% 9. 20g £f§fc. 

(2) Wia (1) T#£>n£fc-&$i 9.20g, p-*h*v£m«^nU F 8. 26g> 
i?* : ?)l>7=LyWJ> 5.93g &J;OT<t*^l/> lOOmL <DW&m* 20B# 
5 WISU:. M^^m^TKm^hU^ATKW, 10% ^ 

^^757-4-^^-0- (4-^h + v7x-^M^) -r 
-l-v^p^-y-y-^ (cis#4b£fe) 0. 68g 
10 it^yiJ^^^A^D^h^^?^-^:^!^/]!-^ 
1t> (1/10) ]T?ttf«U MfBib^ (cisM^t)) 1 1 -4-tert-7h* 
y*Mzjl/7S;-4-^5 : ;i/-0- (4-* h^->7x-MJVfcJW 
-r-l->-77 0^it/-;V (transftfb^) (1:5) 3. 50g £ 

15 (3) ffigB (2) T#etlfccis^b^l0.68g, TKHflrf-MJ^A 6. lOg, * 
^/-^ 150mL *«ttX* 120mL©ig^ft*^S ftlHMhUfc. fcfo 

IRtt, »i«£«ffig£"r*££K:«fcD, c-4-tert-y b*~>;ft;i/fc;i/7 
20 5;-4-/^I/-r-l-yi7D^y-ji / 6. 61g 

(4) Itre (2) T#Snfccis#£trans#©^£^ (1 : 5) 3. 50g £fflV^ 
MIB (3) tmU\zmWTZZ.t\z&y), t-4-tert-:7>*'>;*7;M^;P 

7^y-4-^5 1 ;u-r-i-^P'\^i7-y-;n.77g 

###| 10-2-10-8 
25 t-4-tert-yh^rv*;^-;i/75/-4-^^;i/- r - 1 -i/pu^ 

io-i (4) ) ££i[m^Mm£tf£ffl^ ##^J9 

-ltH^CL/T, S 6 1 0 - 2 - 1 0 - 3 ©^»SH&. 

c-4-tert-yh^->^;i/^-;W75y-4-^^;p- r - 1 -->^D^ 
(###110-1 (3) ) HttfcUT, ^6<D###J1 0- 
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4-10-8©MSifc. 

1-1-1 l-3 8&tfl 2-1-12-96 
trans-4-(tert-^h+5/*;P^-;i/75/)'>^D^1?->*;^>»500 ig 
<hN-*3\U/-^>^;U75>250 mg, l-(3-5?>^75>':/nfcr/W-3-x5 t ;i' 
5 tiJWfim 5 HiftKitt434 ffig, 1-k \*u*5"<>*/ h U 77-^306 ng, Rtf 

mt&mi- h u ^^7j<«^jpAT7;i/* v&tLtz&. mmxwcmmi, 

10 ;-N-/f;i/'>^ D W K69l mg£t#fc 0 ^0^^670 mg 
i4N-m^-> ? ^-^lJ->5 mL, R^S?^U->5 ■L©K£ttS£»T?l 
^Lfco ££fc<k 0 trans-4-75 /-N-^v^-N-pWUv 

^D^U->*;V^^$ H •mmm 7 ©###!] 1 1 - 1 ) 585 mg^ttfco 

miZ LT, TSB£ 7 £ «fctf£ 8 ©##M ll-2~ll-3 8 '* 12-1 

-12-96 ©ft^4H*»fc. «au y u *fcK#<b£«j©7K 
20 asoR75>fb£«j (e^u^Mfc^fk fcr^5$>>fc£<»fc£) tt, $ga# 

##0)J 12-97 

(1) trans-4- (tert-:/ h*'>#;W?x;P7$ y) 5/*P'v*-fr>;&;M$> 
25 H4. 5 g, ?^;P*U>2.29g, 1- (3 -i?*?)V75. J ?°U\t)V) -3 
-X3\JW7;l/#5M 5 K3. 90 g, l-kHo^>'/h U TV-Jl'Z. 74 g. 
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i£R£ttfl5rr.*c: N-tert-:/ h*->#JM*x;i,- trans-4- (4 

(2) stfE (1) T?#enfc<b^«55.4 g<E>^Dn*;VA50 il^ftK:, 2k&T 
5 75X-***POia£J&#II8.9 g£jP;t, £i&Tll$|t5S8#Lfc. fcfomzm 

10 (25 mL) SiOfcTMfcTl 6B#rajf#bfco KJfifcteX-T^l/fciD** «t 

d£T\ trans- 4- (1, 1 -^^V-4-5 t * ! E^*Uz:;W*;W#=;W 
15 ^nA+->;|/75> (S8©##0U 2 - 9 7) £#fc„ 

##011 13-1-13-7 
trans-4- (^>^my*;^-JI/75 /) n^it>*;^>m 

5.07 g©M^^k>50 llffifliacfc&fls^xM. 0 ml&£KN. N-^^^W* 

;PA75 HO. 3 mlSJPA, 1 P#M«#b&. 

20 RlStt*«JE»«UT»6nfcH#C!>5*500iig*, 2k?frLfc2 -73 / fcf 

US v>207mg£ MJx^;U73>0.4 ml ^1/8 mlJg»M0*.£. g 

n^;PA-^^/-;i/ (50: 1) ) *c«ttt"* £1 tK:J: D, N-^>v;i/^ 
25 v#;i^x;W trans-4- C (tf'J 3v>-2-f JU73 /) #;^:z;iO y^n^ 
^^;U75>240mg<£#fe. 
C©fc***flMR0&3fcftU trans-4- C (tf U 5 v>-2-OI/73 /) 
^da^75> (S8®##0!li 3 - 1) 
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izmmtz z.t\z&v, m 8 <D$%m i 3-2-1 3-7 

30XJIff:**BHftgft3 il+50'CTMI*M«#l,fc. SJStlC^V^D^ 

fib, 1 3 - 2 ®fc&tt0jKfttttt* ny^kmrnzm^Ttxro 

10%/N^> ? ^A^tt»OT^7> ; ez:^i.^llP^iP^Mbfco 

10 ml, it^ijEiibfc. 

###J 13-8 — 13-16 

T;i/3*>^H^,T, t r ans-4- K>5?JW**3/*JW#njW75 7 ) ~> 
7D^>*^>H7niJH 1. Og, h'J7>;i/7xn;i/9 1 >1.92g, 
PPk'X (hU7i-M77^» /\°5^A61mg> R^y^^>10mLCD 
15 »^«ftll0'CT12WMlD»»*Lfc. ft£p^ K«i^iill8iTli 

#enfc»^UA^77-r>a*7A7D7h^77^- Ggft : W 

x^;i/-^\^+h> a: 2) a>e> (i : i) ) T?mmv, n-'osw**^*^ 

tf~)V-tTais-4-^>V+)]/z/>7U'\*i')\,T$.> 883mg£ftfco 
20 C®fb£-*&870mg*, 7;H3>JIH5CT, h U t^JVi'V )l>3—i? K 1. Og, 
Rtf £ □ n3frUl/A5mL£#K:g}&T 2 rait#bfe 0 M^Cl^STL CTtt 
t&U E«ftlC^^y-;pa 17mL£i?X^X-x;P5mL£fln;L, ^iST3B 

trans-4-^>V-r;P->^D'\^rV;P75> (^8£>##0jJ 1 3 - 8) 830ig£ 

25 

HtilBil^^ULT, S80##0!|l 3-9-1 3-1 6©fb-&%£# 
###J 13-17 

(1) trans-4-^ b*z'%)V#-)li'i7U'\*1)->-l-%)},-$>mg 
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*n'UI*£»&. ^oaMb^l^OmL&fcte* ^^TT^l/^'J >7. 58g 

(1 : 1) ^^KxfJh^DDW (1 : 1) ) "TfttfilU 'V*'iJ->j&>5« 
JMbbT, trans-1-* h*~>#;M^x;W4- (^MU/^M^W ~>?n 
^+|-> 6. 49g£fc£. 

(2) 7JP=f>*H^T. JSflfMbfcLDA (Uf9Ay^ V7°nbMKF5 F) 
10 ©A^>-fb7tHD77> (3:5) i&MmL (0.024mol) fc, -78t:T\ 

W1B (1) «T?#5nfcft^» 2.0g©xh7kHP77>««10iiLStRTU" 
2M/&Hj-T-30 t C^T#M^bfCo S^*S«-78'Ck:m^L, *9\N/3- 

»tti«ftlO*#x>a#*Jfc ft»***TJII&ife*U HJ 
15 ^7ATffijft«, ««I£g*bfc 0 Wy'JA^77'r/a*7A^D 
■7h^77^f- : »|ifj|H\^> (1 : 2) 36*6 (1 : 1) ) TftS 

u h^^^x^-i-*? 1 ;^- (^;v^uy*;^x;v) s/^o'v* 

tf>©Jltt*fflfctol. 47g*#fc. £©ffl£4fc**lMfe*hy£A158ig, x^ 
y-;HnL, #lnL©g£4&*T£ffil2l$Hj^bfc. H^^x^x-t- 
20 ;PT?fflfflb v aa«£*TijfeJ!K fc*«H^HJ*AT?ft*«k «tl&M£E8 

5/*;p#x;p-i-^^;p-4- rtMU7^M-;W ^^da^>®M 
«i#592]Dg£»fc. 

(3) MS (2) «Tft&ftfcfc£«i 546mg£, fcftfltf- HJ 
25 >7A25lDig, ^^y-;i/5mL> 7j<10mL©?I^4'Tl 1 Ot:, 2B#»^^b 

it&m (%)Vtf>m) 479mg<h> ? 7xx;i/^^^x;U7^F550mg, 1>i?)VT 
;p3-;W216mg©h;UX>5inL»tt*l 2l$MtDa&»#bfc. Efcifcfc 
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7«r>a*7^D7h^77-f- (*§*£ : Hil^hA+t> (1: 2) j&> 

£> (i:D) T*i§£U N-^>>?;^^v^;i/^-;wi-^^-4- (^e;u* 

5 VSXJVtf-M v^P^v;i/75> 387mg£#£. 

###01 3-18-13-2 1 
10 trans-4- (tert-7 b^v* jU^x;]/7 5 J ) P^^-tf >^;P^>i^<h 
t^^>£ffifB##0i]l 1 - 1 h.nm.\z.%msT, N-tert-yh^rvTj;^ 
x;i/-trans-4-(l-H^7^x;i/#;W#-;i,) y/7D^^75>&#L 
£©^-£•#1400 mg> HJx?^75>260 ig, ^J:^M^5 L ^>8 mL©*g 

15 ^fP«7KTJi«^b, HJ 7ATf£*£^ U&mffiL 

CitctD, N-tert-7b*v#;Utf-;i/-trans-4-(4-;* b*v#;i^x;Wl- 
t!^^v-;^;V^x;W y?P^y^75 >410 ng£#fc. 

cofcfcfcfcfcJSfctEv^ itt^frTtWib, *6k:A*ttK:RU, 

20 trans-4- (4-* h*5'il)V#—)V-l-}dU?-)Hl)Vtf—M w\*i/)V 
75 > (& 8 ®##fll 13-18) £f#fco 

afflBtRI«k:UT, *80^W13-19-13-2 1O^«& 

»&. 

#5*09 13-22 

25 N-tert-7h^r'>+'>*;^n;i/- trans-4- (fcT^SV #;i^xjW) 
S/i7PA^5/;W75>623 mg, 3,4-5?Xh^y-3-y^P7f>-l,2-^ 
^->340 mg*3cfc^X^y-;|/5 ml©S^«j*MT2.5H«»Ufc. 
«JE»»bT^&nfc»ii*'>U*y;V*7A^DTh^7>f- (gUt: * 
DD^A-/^;-;V (50: 1) ) Tl*Smx-7^W£T$*teLfc. 
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:«^M-^W>«b«ll^ trans-4- C4- (4-x 

// > (3e 8 0#%#J 13-22) *mc 0 

13-23 

5 (1) N-^>V)l**i/*i)l<-$-)V¥^yV>im mg, 3,4-v ? 7h*->-3 
-y^oyf>-l, 2-^>1131 ig*5J:^x^7-;i/5 ml©^£tJ£^ffiT: 

^h^77^- (M : ^□o^;i/A-Wx5 1 Jl/ (19:1) ) T*fSrr5£t 
(CcfcO. l-^>^^i/*;i/#XJl/-4- (4-7*h=^>-l, 2-v?**7-3-v'7 
10 D^T>-3-f;W -tf^^>l570 mg£t#fc. 

(2) mm (1) -e#e»nfcib^<h trans- (A~^>^)V^^^)Vt^)V 

75 >#&TK:K/iS£-fr3 H £ fed; 0 , N-^>^*^r^*;V#— trans 
-4- C4- (4-^b^y-l, 2-y^V-3-y^n^f>-3-^)P) tf^SV* 

(3) iff IB (2) •e#^m«ii^^fji'7$>iii^ > huiw 
20 5>#&T, x*/-;i^T«£-a-£;i£K£^ n-^>s?;p**^*;p 

tfx;i/- trans-4- (4- (4-^^^757-1, 2-^**7-3-5^ n^r>3- 
BVikbV t^JVisyy-vrnWhTUUmis, trans-4- C4- (4-^*3MW7 

5;-U-mv-3-y^Dyf>-3-f^) bf^7^x;^;i/jj?x;w 

25 > (^8 13-23) 

##M 13-24 

N-^>v;i/^v*;i/^x;Mrans-4- C (5-kFQ*^^Jlr2-<y'f> 
FU-/W #;u#-JKi i/#u'\*i/)],7S.> 0.31 g©fh7kHD77>- 
mt^^-U>10 m\<DmmtiLK.*titTs MJX3\>K75>0. 15 mh mt*?> 
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t 

T-M#bfc„ R*g£«fc**ftl*, i»!5 1 M:Tiflib&. #JfcU?&£ 

h^^7^- : ^PP*;VA-j^^y~;i/=100 : 1) TffllSLfc. £ 
©^-&«J*tK*#H^;T» /^^AmItIILT, trans-4- C (5-^U* 

u/^^-2-rv^>H'j-;M #;w#=;w ^da*^75> (^8 

©##0U 3-2 4) £#fc„ 
10 ##M 13-25~13-29 

(1) N-^>v?;^^v*;W^-;W trans-4- { (5-t HD^y^^JhHy 
<f>FU-;W ->^o^>;i/75>4 0 g©;y-pptf;JkM20 ml 

(2) JSM3.35 g<0*»ttfc*i l frT> ±12 (1) T»&n&fc£fb 2.75 g, 
x*/-;H10 nl£Jll*.&«, zK^*U^A2.61 g07k**SJdTbfc. * 

20 &T1H?M»#U -fe^-f hfcT»»m»«*MJEg*bfc. SSKllNifilfeTk 

fcfc«fc!K N-^>^;i/^v*;i//fN-;V-trans-4- C (5-*;V^^v-2< v< 

25 (3) ItffB (2) Tr#Snfcfc£«>*/BK ##W 1 l-li:«l/T, H 

fc«tO, trans-4- C (5-^^5 1 ;V75 y *;^-JH-f V^f > F U XJ1/) £ 
y/7DMyjk75> (£8 1 3 - 2 5) 

ITOfc LT, S 8 ®##0iJ 13-26-13-29 
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13-30-13-33 

(1) N-^>$?;P^*5/*^#=;Wtrans-4- C (5-^5;i/-2-^ V< > H U 
*Jl^n;W yi/n^y^7$> 1 3 - 2 5 © (1) T*#e> 

nitft&W) 3.0 g<Z)7-feh^hU>)l/25 mlOilMH tert-^^^JWN'^- 
5 h2.6g, hUx^;Uv^>3.5 nil, h U :7;i/#nfim 15 mlfcjfl*., Mfc: 

trans-4- C (5-tert-:/ h+y*^«75 / ^?;W2--f V-T > Fl)x;W 
10 y^n^yH5>» 

(2) wis (i) T»&nfcft^«*» **»h&t, Kyw&mm-vmm. 

TZZ.t\z&r), trans-4- C (5-tert-^h+S/*;^-;i/T5 / ;*^;i/-2— f 
V-f>HU-;i/) #;y#-;K) v^n^i/;V75> (3i 8 1 3 - 3 

0) £t#fc o 

15 (3) 1MB (1) T#enfc^tl^4NJ^M-v^it>-e^llT^^<htCJ; 
0, N-^>S^:fr^#;U#x;l,-trans-4- C (5-75y^^;W2H > V<>H 

(4) ffliB (3) Tjften&ft^* (&tttt) o.5 gcttft^^u^-KUs; 

>5 nlS5*t, ^bv^n^D;i>*;i/^-;po. 25 nl&JpA, SiI4i5M8fc# 

^77^f- : £ P P ^ y" -;U= 5 0 : 1) T?tt»bi!8ll«£ 

trans-4- ( (5->£ p^p tfJl/#;i/#x;P75 y* - 7-f > H U-;W 

25 #;UjHx;W ->^a^y;V75> (S8©##0ijl 3 - 3 1) 

HfilfcbT, g 8 ©##0111 3-3 2-1 3-3 3 ©fc£tJ£#&o 
#*09 13-34 

(1) N-^>^;i/^f/7j;l/^n;P-trans-4- C (5-*;i/S ;P-2-f V U 
*;pst?-;w y^nA^->;i/75> (###J l 3 - 2 5 © (l) T#£ 
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5 ^x^;i/=5o : i) -cmnu^nrzit^^B'yith^^jvyyyrmm 

t%Zt\z£V), trans-4- [ (5-v7/-2--T V-T > KL)XJ» #JW#xjW 

UA+i/jl/75> • 3 8 ©###J 13-34) 
##W 13-35-13-46 

(1) N-^>> ? ;V^v*;Ufc;Wtrans-4- C (6-xhn-i-r>FUx^) 
10 #;i^x;K) ^,DA+^l/75> (###! 13-1 tra«©*ftTf#6nfc 

Jtt««t&©fc'&l&) 6.08 g©#7Kx^y-;V (X*y-;H20 ml + tKI. 2 ml) 

mmm^mtm i*xn. 33 g£3ra;t, 7;i^>»h&ttm. 5b#mjpmml 

fee K««fclOX7K8fcft:^-hU^A*jS**lni^pH9-10tU ;7DO*;|/A300 

jfr^A-gWfcx^ (2:D) T?«»*r*^tt«kO» N-^>^;i/^-^-> 
#;U#x;i/-trans-4- C (6-75 7-1— f > F UxjV) #;i/tfx;K) v^a^^r 

(2) itriB (i) 7?mt>ntztt.&mm wvmt^vyw mi^^^f 

20 fcfUS»0. 12 mltm&mmo. 104 il 5P#M#Ufc„ Kf&mM%&. 

^07h^7^- (»«:^OD*;WA-»llX^ (1:1)) 
d©^**, K5?V&imrtomisT&tim* ZZ.tK.X9* trans-4- 
25 [ (6-7ir^;i/7 5y-l--r>HUx;P) *)VXz.M =s>7 oa*^75 > 
(^ 8 ©###J 13-35) 

rafifcfc LT, % 8 ©###! 13-36~13-37 ©te£«#fc. 
. (3) MIB (1) T?f*&ttfcfc£4&400 mg©t!U^>10 ilSjtfcSIT^^ 
>>UUjfrx;i^7 o U HO. 085 ml£iP;L, 5P#NHi#Lfc. S*ffl[S«EEi»»l/ 
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D?h^77^- mM:?nn*)l&-WWiJi?)V (2:1)) xmUlstc* 

z.(Dfc&m*. /^^Amx-mmLx^m-r^ctiz^K). trans-4- 

5 ( (6-*3^;ui^x;i/73;/-l-^>FUx;i/) t>)\>#~M y^D^-> 
;P75 > 8 13-38) ZWco 

(4) MB (1) T#6nfdb£t)403 ig, N, N-^^^^Uv>^mmi69 
mg, i-x^-3- (3-^^^;i/75/^ntf;i/) 5 F:f»&243 
mg, l-kHn^5>^>yhUTy-;H73 mg, Rtfh Ux?\^7$ >0. 181 ml 

10 ©N, N-^^^;i/^;i/A75 K 15 ml^^^MT5P#P B 1}i#bfco KJfom&M 

•h^kZu^hVyy 4- ZnnftjVA-** (50: 1) ) X 

15 dtf>fb£t>£, /^v'^AMm-eMSbTM^-r^^ii^J:^, trans-4- 

I C6- (^wsy) ^^;^;i/^x;i/-i--r>HU-;W #;i/fc;ns> 

i?DA+y^75> (^8©##^J1 3-3 9) £t#fc„ 

(5) mm (1) T?#£ft^b£t/402 mg©7izbxhU;M0 ml!iM£37% 
U >7Mgf&0. 8 mlt NU7-feh^v*^k^^^^-hU^A635 mg£^ 

20 fiTiP^., 1. 5l$P*™$Lfco £OS$£7ramU Mx^PTfflttiUfco 

;pa-^x^;|/ (2:D) -efl^bfc. 

£<Dik£WZ, Ay^OA^mTsmmVxm^m-r^Ctlz^K). trans-4- 
25 C (6-^^^;i/75 7-W>HUx;W #;i^x;K) >^ 0^*5^75 > 

(g 8 (D&mm 13-40) zmzo 

(6) N-^>v;i/^->^;i'fc;i,-trans-4- C (5-x ho-W > KUxjiO 
#jM*x;KI vi7n^'>;V75> (##M1 3 - 1 tmmortmx'&ibtirz 

<b^%) *tti^n^<hLTffl^^^ ftfiB (i) ~ (5) tmm\zhx, m 
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8 13-41-13-46 (DikSm^WU 

###J1 3-4 7-13-52 
N-^>^;i/^-+->5b;i/^r:;i/-trans-4- C (5-t Ho^v-W > KU- 

)V) * Ms-)],-} ^n^^v75> 13-1 tmm<Djjmx*mt> 

5 ntcibGrn 400 mgON, N-SJpWWvfcATS H5 mimmzfikMX 'J £A451 
mgRtf2- (S^pWl'TS/) X^^PU ^mmm238 mg^Jn^, 50*CT19 

ht/77J- (.®m: 2uu*)lk-*?y-)V (30: 1) ) TffSHUfc. 

10 ^^7-;H0 il-xb^k FP75>10 illlill, 10% 

A^v^A^^fefe^lOO mg&l^m7> : EX7A920 mg£iD;U7Bf PeliPM^ 
bfco W$j£MU M«flMTf3;i<hk:<i;rK trans-4-( (5- (2 
-y^W^yifJl/) t*y-K>F l Jzjl/) ^itoHyi'O^y 
;i/75> (^8©##M1 3 -4 7) 281 mg£#fc<, 

15 £fc, HUl2<i:|W|#{cLT, »8 0###] 1 3 - 4 8~ 1 3 - 5 2 (Dfc&m* 
#&. 

14-1-14-16 
cis-4- (tert-:/h*:>#;M^;i/75/) nMr+^^l^MO mg, 
4-k Fn^^tf^U> ? >216 mg, 1-t FP*^>V> U 7y*-M44 mg, O 

20 >y h u 7 v*-;ww ;i/-N, Nj-j'-rh^^ 3MW p - 7 a^+u-? ^ 

:*P*7,:7x— h686 mg, N-^5 1 ;i/ ; E;^U>398 &<£r£N, N-v^;l/ 

^;pa75fii mwu^m^unmmmwvrzo Kmmizykzw^ m 

25 *+r>5 mlfcJStfU 4N 8ffl*-5***tf>6 ml*iDAT^iaT12W»bfe. 

fJV^PiT^JEWSutlliO, cis-4- (4-t KP^S/tf^'J v 
y^j^xjU) ^da*^7S> • (^8©##M14-1) 
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£fc> tfftff*Mfc£4fe£;iv>. mmtmu\zmmLx, isottMH- 

2-14-16 CDfl2^«l*»fc. 7 U -ft<ffc£W3u *K«[^«b©7K 

5 15-1 

N- (tert-:/b*->#;i/#:z;i/) tX^yXl.OglC^^^WATS 
hM7ml) J^K, M# U A (742mgK WizaWfrf^JV (1.09g) £Jnx. 
Siltl 55tP B 1»tTS^$-&<5Ci:Hcl;0> N-tert-7 b^>*)lts 

io y^jivuvy - 2mn&*ntco 

###J 15-2 

4- (tert-^h^r^*;i/^-;l/) tMUK> (l.Og) <D^^l/>^ o^-f 
H (10ml) ®mzz?*^)V7$>mmm. (430mg) £JD;U 3Efc3K?&T, 
15 HJx^;U75> (0.84ml) £ MJ 7-fe h+y^ot HUH (1. 17g) Sim 

0> 4- (^^75/) e^U5>>- 28MM*fcttfc. 
##0lJ 15-3 

20 N-ft)VS.)UdU5?> (5. 08g) t^n^f>AM^>7;pf kH 
(7. 50g) ©m^^5 i l/> (50ml) 3k»T h'JT-fe h^**^*^ 

m+bVV& (10. 51g) gi&T 18PSra&#UTE£3tf*C£fc:«J: 

i -^;u5ji/-4-v^a^v;u^^ji/tf^^v>^#, ^n^^T 

25 

##M 15-4 

l-tert-yh^rv*;^n;i/-4-bh*D^vtr^U^> (0. 900 g) , 2-^n 
'□t£l)S5» (0.666 g) Ofh7hh*D77> (4.5 ml) J8&fc60%7Mifc 
±hU2A (0.232 g) £»*lcjp;^ 2W^ ^jWI^UW^F (1.0 ml) 
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-4- (2-k°U5v-;i/^v) K^U CO^«*WT?IMa» 

5 4- (5-->7/-2-tfu^i/^v) ¥^v>?> -mmm. 

4- (5-7n^-2-lf U$^-;U;t^>) fc^U2»*ifiKi£ 
4- (p--bn7i/^» fc^U^>-ik$9fi 
###J 15-5 

N- (tert-r/h^v^fc;!/) t!^U i?>-4-;*U]^>$? (700 mg) , W 
10 *U> (319 j^L) , \-J-^)l-Z-(Z-*J*^)V7*;7u\i)V)-tl)Vt^M* 
H (702 mg) > 1-b FP^v^^/hl^/-^ (495 mg) , ^J^N-v** 
^*;P£75 F (9 ml) OM£W*£UT\mmMWVTRfot£ J £Z>Z£\z 

&*)%t>ntz\k&m*. siTiniLT, 4- &)i>*v ;%)v#-)i) tf 

15 mmtmmizLx. ^roit^m^mc. 

4- (^x^y^/^^^p) tf^u^>-*&m*£ 
4- (N-^5 1 ;i'-N-^>> > ;pr5y^;^-;p) tMUv^ • 
4- (p-^DD7i^7s;*ji/») \f.^)v> - mmm. 
15-6 

20 4-75 7-1- (terK/h*>'#;i/fc;W lf^Uy> (700 mg) , 

(512 mg) , (3-y / f JI/75 7 7"n tVW -^J JV^y^f 5 F (804 mg) , 

l-th'o^>Vh)J7V-;P (567 mg) , fccktfN, N-y^^M75 
F (10 ml) ©^^«fiT16B#Fpm#UTSJS$ti:^ii:^<tO#e>nfe 

itirem&SLT, 4- K>^;P75y) tMu^> 

25 

4- (2-tfUv;i/*;pfc;i,75y) wjz?> -imm. 

4- (~>^n/\^>/;^;i/fc;j/75y) tr^'Jv>-&i?tg 

###J 15-7 
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N- (tert-:/h*->#;i/#-JW \Z*yi?> (700 rag) , 
7i^;i/WJWDtJF (700mg) , MbUlW5> (1.05 mL) 
©J-fehnhU^ (7 mL) ^^ITI 5f$^#bT£^£#3;i£{;:J: 
D> f#6ft7bfb£^ SlTSIIIlt, 1- (N-^^-N-7x^ 

15-8 

N-*;U$;i/tM^>(5.08g) <hHJx3Ml/75> (6.85ml) GD&ft^ 
U> (50ml) Mil, *TO^>XM^Mn>JF (3.65ml) £Jnx., ^ 
ST 18^P B m#bT^J5S$-i±S^t^ctf9, 1 -*)V$)V-4-*?>Z)V 

1- (7x^XJV«) t^7i» -ttll4tt*#fc. 
##M 15-9 

2-tert-^h^v^^#-;i/-5- (k Fd^>*3^) -T 7-T > H U >0. 99 g 
15 flDf N7kHD77>10 ml»«fc*»T, h'jxW5>0.84 ml, 1ft/ 

* >tjp*x;w). 37 mistral MTiif»ife. RfoW>'&m\z**n 

S*bfc 0 mmZ3L?;-MQ mL ^77°Dk°;VX:P;V7 5>l. 02 BlSJn 

a, 3o^iwins»3ii«ufc. s«$MffiMb> aatici^itx^^, 5%m.m 

M^'J*Wo7h^7^- : ^+)->-Mx^;i/=4 : 1) 

8 ml*in*TMK:T»#Lfc. x-x^20 ml*ijn*TlffffiU;fcftK*M[ 
U x— r;W«ffe#1"*CtC«fcO^ 5- (lh^'>^fJW -fV-f>H »J>-«[ 

25 

5- (* -fV-'f >Fl)> 

5- (-ry^Dtr;^*3/^^;w -rv-r >ku> • 

###J 15-10 
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5-7$ y-2-tert-y b^lJJVtf-JM V< > H U >0. 72 g<Dmt*?U> 
8 ml®mzhVx?)l7$>0. 85 ml, ^nols^^M). 35 

5 ^7^f- : >7Un*)V&-ffiWl^)V=2 : 1) Ti^L 

feo ^■n^> ? ^-y->5 mi^^u> 4N «^-^^-^-y->8 ml^tB^X^UlZ 
t, 5- h^v*;v^x;i/T^y) -rv^>HU> • 

10 5- (7-t?)l7$y) -fV-f >HU>-*»tt 
##0!l 15-11 

2 -tert-7* h^>>*;i/#z;W5-75 7 -f V< > H U > (WO 00/23428 tm 

15 -;i/7$y) -f y«f>KU>*#fc. 

MS -APCI (m/z) «u K*^tfTffl (*ftJEEft^-f*>ft 
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